Improving the drug release of Naproxen Sodium tablets by preparing granules and tablets with a preferred mixing ratio of hydrates.
Naproxen is a typical and well-known analgesic classified as non-steroidal anti-inflammatory drug (NSAID) and is commercialized as tablets or liquid-filled capsules. Naproxen is typically used asa sodium salt because of its better processability compared to Naproxen free acid. This entails hygroscopicity and gives rise to the existence of four different hydrates, which show polymorphic and pseudopolymorphic properties. Solid dosage forms containing Naproxen Sodium often have to be processed in an applicable dosage form by granulation and tablet compression. During granulation, Naproxen Sodium will be in contact with water and is exposed to the drop and rise in temperature and to mechanical stress. The result could be a mixture of different hydrates of Naproxen Sodium. This study showed that a modified designed fluid bed granulation was not affected by differences in the mixing ratio of hydrates when using different water contents after spraying and at the end with the finished granules. Here, X-ray diffraction combined with Rietveld refinement was used to analyze the ratio of the hydrates and its identity. All granulation batches showed a large amount of Naproxen Sodium Monohydrate (>87%) and no differences could be observed during tablet compression. Quantities of other hydrates were negligibly small. Furthermore, this study also demonstrated the influence of tablet compression by transforming the hydrates of the granules. In addition to Naproxen Sodium Monohydrate, a large quantity of amorphous structures has also been found. Rietveld evaluation combined with the preliminary studies of the raw hydrates provided conclusions on the drug release of the tablets containing hydrates of Naproxen Sodium which were influenced by tablet compression. Fast drug release was obtained when a maximum water content of about 21% was used after spraying during granulation, independently of the final water content of the finished granules. A maximum water content of less than 21% after spraying yielded a high quantity of amorphous components after tablet compression and thus worsened the drug release.